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(54) HYDROGENATED BLOCK COPOLYMER 

(57) A hyorogenated block copolymer which com- 
prises at least two poiymer blocks A each mainly com- 
prising an aromatic vinyl hydrocarbon compound 
monomer unit and at least two hydrogenated poiymer 
blocks E each mainly comprising a hydrogenated buta- 
diene monomer unit, at least 90% of olefinicaJly unsatu- 
rated double bonds in the polymer blocks mainly 
ccmprisng a butadiene monomer unit before hydrogen- 
ation having been hydrogenated. wherein at least one cf 
the block at the termmai of the hydrogenated Wock 
ccDOiymer is the polymer block B, wherein the propor- 
tion o* the terminal polymer blocks 5 in the hydrogen- 
atec biocK copolymer is at least C 1 wr% but less than 
9/ wt%, wherein the proportion of the aromatic vinyt 
lycrccarSon compounc m tne hycrogenatec bloc* 
copoiymer is at least 25 wt% but less than 80 wl%, and 
wherein the 1,2-bond content ot the poiymer blocks 
mainty comprising a butadiene monomer unit before 
hydrcgenation is, on average, at least 60 mol% but less 
than 99 mcr%. By the incorporation of sucn a hyd'cgen- 
ated block copolymer having a specific structure to an 
a' cv o i a oclyprooviene resin wrth a potyphenyiene 



^ : ;s c: cc; K re cciypropy e~£r - arc r.e cc: r p~- 
,:ene ether resin cr pctystyene resm n combination 
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Description 

TECHNICAL F'ELD 

[0001] Tne present invention relates tc a hydrogenated b ock copolymer having a specie structure ; and to a resin 
composition whxn comprises an alley cf a polypropylene resin with a polypnenyiene ethe r or poiystyrene resin and the 
hyd'ogenated block copolymer having a specific structure, which composition is improved in the balance among 
appearance of the molded artce tensiie eiongation at oreak and rncldabilrty by the incorporation of the nycrogenated 
tiocx copolymer, and wmcn composition has characteristics o^ both the polypropylene resin anc the polypheny! ene 
i: e:he r resin or polystyrene resin in combination. 

BACKGROUND ART 

[0002] Polyprcpylere resins nave been usee in various fielcs as a molded article owing to their excellent organic 

■5 so- vent resistance and chemical resistance, however, they are accompanied with the drawoacks such as iOw rigidity 
anc low hest resistance. Pclyphenylene etner ^esms. on the ether hand, are accompanied wrth such a Droblem as infe- 
rior organic solvent resistance in spite of having excellent rigidity and heat resistance. Polystyrene resins are inexpen- 
sive and excellent in moldabiity ana rigidity, but inferior in organic solvent resistance. A mixture of these resins has 
been proposed as a res;n composition having ments ct each of the resins m combination. A polypropylene resin has 

20 cmy poor compatibility with each of a polypnenyiene ether res;n and a polystyrene resin so that systems further com- 
prising a compatibilizing agent are proposed (JP-A-53-71 1 58, JP-A-5-38960 or JF-A-59-1 C0159 (The term "JP-A" as 
used herein means an "jn examined puolished Japanese oatent application")}. These systems are however accompa- 
nied wrth the problems that morphology tends to undergo a change upon heat retention or at the time wnen a solidifying 
rate is not uniform in a moic and flow marks appear depending on a change in the molding conditions or depending on 

25 the p;ace of the mcaed article, which makes them unsuitable for practical use. In addition, the resin composition has 
recently been required to have high tensile elongation at break, among various mecnanical properties such as rigidity 
arte impact resistance, to prevent the molded article from being broken, when exposed tc stress. As a compatibilizing 
agem exhibiting morphology stability, adiblccx copolymer having segments compatible respectively with the resins to 
be oi ended are most erectve. tt is also known that the use cf such a dibiock copolymer, however, prevents exhibition 

20 cf men tensiie elongation at break, because the strength on the interface between the two resins becomes low. Thus, 
the external appearance of the molded article, which varies depending on the morphology stability upon thermal reten- 
tion, and tensile elongation at break are pnysica! properties which have been unable to be satisfied so far simuitane- 
cusiy For trie improvement of morphology stability upon heat retention, it is preferred that the segments of the block 
copolymer, which is addea as a compatibilizing agent, compatible wrth the resins respectively each has a higher moiec- 

j5 jlar weight. An increase in tne molecular weight of the segment to impart it with a sufficient molecular weight lowers 
fluidity, leading to a deterioration in the moldacility or prevents the exhibition of desired physical properties owing to poor 
dispersion. 

[0003] The acdition cf a hydrogenated block copolymer as a compatibilizing agent is proposed for example, in JP- 
A-63-225642. This puolicaton discloses a resin composition comprising a polypropylene resin, a polypnenyiene ether 
•ic -esin and a hydrogenated block copofymer, and examples using a sryrene-hydrogenated butad'ene dibJock copolymer 
ana a styrene-hycrogenated butadiene-styrene tribccK copolymer as the hydrogenated block copolymer have been 
effected therein. Dibbck, tnbiocK and tetraolock structures are exemplified as preferred structures of the hydrogenated 
block copolymer Concerning the tetrabbek structure, noweve r , neither description on the amount o* the terminal hyaro- 
genated butadiene block, whicn is soecriec particularly in the invention of the present application, nor suggestion about 
ts ejects is included in the above-desenbed disclosure. Examples using the tetanic* structure are not also included 
therein. Tne external apoearance of the mcided arbcle whicn depends on the morphology stability uoon thermal reten- 
tion and tens.ie eiongaton at brean. when are prcciems to be scived by the present inventon are rot satisfactory ir 
accorpance with the aoove -described conventional leennique. 

[0004] JP-A-9-1 2804 dscbses a resin composition comprising a polypropylene resin, a polypnenyiene ether resin 
sc and a hycrcgenated biock copolymer. Examples of a styrene-hydrogenated butadiene-sty rene-hydrogenated butadiene 
block copolymer and a hydrogenatec butaciene-sty rene-hydrogenated butadiene-styrene- hydrogenated butadiene 
oiock. cooo:yme r used as the nydrcgenated block copolymer have been effected therein. Although this publication 
inciuoes a cescnptior. that the composition is excellent ;n heat resistance, rigidity and tenac/ty (particularly, eiongaton). 
'he moicabiity anc external appearance of the molded arte'e are n ot satisfactcry Moreover, it includes neithe' a 
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aboi.! its ejects Moreover, it does net include examples effecting tne same. Acceding to this technique, external 
appearance of the molded article which depends on the morphology stability upon heat retention and tensile elongation 
at breaK, which a r e proclems to be solved by the present invention, are not satisfactory. 

[0006] An object of the present invention is to provide a resin composition excellent tn ngicity. heat resistance and 
organic solvent resistance and also well-balanced among the appearance of the mooed article, tensile elongation at 
bres* and mcldatljty; ana a hydrogenated biock ccpo.yrr.er tor obtaining the compos. ten. 

C SCLCSLRE 0" THE INVENT ON 

[0007] With a view to attaining the aoove-c escribed objects, the oresent inve^ors have carried out an extensive 
investigation. As a result, it has been found that a resin composition comprising a hydrogenated blocx copolymer having 
a scecifc structure, a oolyprooy'ene 'esm. and a oolyphenyiene ether restn or ooiystyrene resn effectively attains the 
aocv -e -describee objects, leacinc to the ccmcletion of Tie present invention. 

[0003] Tne aoove-cesenced ob;ects of the present 'nvention have been achieved by the following hydrogenated 
cicck copolymers and resin compositions. 

v A hydrogenated block copolymer which comprises at least two polymer blocks A each mainly comprising an aro- 
matic vmyi hyrimcarhnn compound monomer unit and at least two hydrogenated polymer blocks B each mainly 
comprising a hydrogenated butadiene monomer unit, at least 90% oi olefmically unsaturated aouble bonds in the 
poiyrrer bocxs mamiy comprising a cutadiene monomer unit before hycrogenation naving been hydrogenated, 

wnerem at i east one of the block at the terminal of the nydrcgenated biock copolymer is the polymer block 6, 
wnerem the proportion of the terminal polymer blocks B <n the hydrogenated block copolymer is at least 0.1 
wt% but .ess than 9 1 wt%. 

wherein me proportion of the aromatic vinyi hydrocarbon compound in the hydrogenated block copolymer is at 
least 25 wt% but Jess than 80 wt%. and 

wrerem the 1 ,2-bond content of me polymer blocks maimy comprising a outaciene monomer unit before hyaro- 
genation is. on average, at least 6C moi% but less than 99 mol%. 

2. The hydrogenated block copolymer according to the aoove embodiment 1, wherein the proportion of the aro- 
matic vinyl hydrocarbon compound in the hydrogenated biock copolymer is at least 25 wt% but less than 70 wt%. 

3. The hycrogenated block copolymer according to the above embodiment i , having a domain degraaaton temper- 
ature TOO) of 1 5Q°C cr higher. 

Tne hycrogenated block ccpclymer according to the above embodiment 1 , wherein the proportion of tne terminal 
polymer b.ocks 3 in the hycrogenated blocK copolymer exceeds 0.5 wt% but less than 5.0 wt%. 
5. A res;n conposmon comprising the following components (1), (2a) and (2): 

(1 ; 20 tc SO pa'ts oy weight of a polypropylene resin, 

(2a) 20 to SO carts by weight c* a poiyphenylene ether resm, and 

(3) i to 40 pans by weight ot the hydrogenated block copolymer according to any one oi the above emoodi- 
ments to A 

5 A resin composition convjns.'ig the following components f V), (2b! and (3) 

[')2Z*o 30 carts oy weight o* a ociyprcpylene res r. 
(2o; 20 to SO parts Oy weight c* a polystyrene r esin. anc 

(3) t to parts Oy weigm of tne hycrogenated blcck cocoiymer a coercing to any one of the aoove e mo ce- 
ments 1 tc 4. 

BRIEF DESCR: pT !ON Or THE DRAWINGS 
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on the findings that ir a composition termed of a polypropylene resin, a polyphenyiene ether res;n or polystyrene resin, 
and a hyarogenated bloc* copolymer, when the content of the aromatic vinyl compound monomer unit in the hydrogen- 
ated block copolymer and the 1,2-cond content in the polymer biocks mainly comprising butadiene monomer units 
before hydrogenation each talis within a predetermined range anc at the same time, the bloc* structure satisfies a spe- 
cific structure, a resin composition excellent in heat resistance rigidity ana organic solvent resistance ana aiso well- bal- 
anced among the appearance of the melded article, tensile eior.gaton at creak, ana moidabiity can be obtained. 
[0011] As the polypropylene resin (i) usable \r. the present invent on, any resin available by homopoiymerizaticn of 
orccylene or polymerization of propylene wrth at least one monomer selecteo from ethylene and C ---2 a-olefins, for 
example 1 -outene, isobuty'ene and 4-methyM -centene can be used. Among them, a nomcoolymer of propylene, pro- 
pylene block copolymers and propylene random copolymers and mixtures thereof are preferec. The ooiymer different 
in the molecular weignt or composition can also be mixed. As a ccnonomer of the clock or random copolymer wrth pro- 
pylene, a-oietms other tnan propylene or ethylene can oe emolc/ec, 0: whicn the ethylene is preferred. The propylene 
content in such a copolyme r is preferably at least 55 mc*%. In the propylene dock copc:ymer obtained using an a-oief in 
as a ccmcnomer, an ethyl ene/a-oletin block forms a disoerse phase with a hemopropyiene blocK as a continuous 
pnase Tne content ci the disperse phase cempenent is preferably 5 to 3C wt% of tne propylene bicck cooolymer. This 
disperse phase may contain polyethylene. The poiyprcDylene resn can be ootamed by any known polymerization 
method anc examples include transition oolymerizaior, radical polymerization and ion polymerization. 
[0012] Examples of the polyphenyiene ether resin (2a) usade in the oresent invention include po!y(2,6-dimethy1- 
1 ,4-pheryiene; ether. poly(2.5<Jiethyi-i 4-pnenyiene) ether, Doly(2-methyi-5-ethyl-l ,4-onenyiene) ether, pol y( 2 -methyl - 
o-prooy'-l .4-phenyiene) ether, ?oly{2.6-cipropyM .4-pnenylene) etner, pofy(2-e:hyt-5-propyM ,4-phenylene) ether, 
poly(2.6-d ! butyl-1,4"pnenylene) ether, poiy(2,6-dioropenyl-4,4-ohenylene) ether, poiy(2.6-ailaury:-1 ,4-phenylene) ether, 
poly(2,6nd:phenyi-1 ,4-phenylene) etner, Doiy(2,6<3 : methcxy-1 ,4-phenylene) ether, poiy(2,6<iethcxy-1 ,4-phenylene) 
etner, poiy(2-methoxy-S-ethoxy-1 ,4-phenylene) ether, poly(2-etnyl-6-slearyloxy*1 , 4-phenyiene) ether, poly(2,6- 
dichlcro-l .4-phenylene) ether, poiy(2-methyi-6-phenyi-1 ,4-phenyiene) etner, poly(2.6-dibenzy!-1 ,4-phenylene) ether, 
Doly(2-ethoxy-1 .4-phenylene) etner, poly (2-chloro-V 4-phenyiene) ether and ooly(2,5-dibrcmo-i . 4-pnenylene) ether, 
anc similar resins thereof, in addition, a copolymer of 2.6-dimethylphenol and 2,3.6-trimethyiphenol, a copolymer of 2,6- 
dimethyiphe.no. and 2.3,5,6-teTrametnyiphenoi and a copolymer of 2.6-diethylphenol and 2,3,6-tnmethylphenol can be 
mentioned as examples. Moreover, the polyphenyiene ethers usable in the present invention include modified ones 
such as those obtameo by grafting a styrene or styrene moncmer such as p-methytstyrene or a-methylstyrene on 
cciyphenyiene ether. The above -exemplified poiyphenylene ethers can be preparea in a known process, for example, 
that aescribed in the specification of U.S. Patent No. 3306374, 3305875, 3257357 or 325 T 353, JP-B-52-1 7&80 (the 
term "JP-B" as used herein means an "examined published Japanese patent publication ') or JP-A-50-51 197. Preferred 
examples of the polyphenyiene ethe r include those having alKyl substitjents at two ortno pos'tions relative to the oxy- 
gen atom of ether, copolymers of a 2,6-aialkyiphencl and copolymers of a 2,3,6-trialkylonenci, of which the copolymer 
of 2,6-dimethyipheno! is preferred Tne molecular weight of the polyphenyiene ether preferably ranges from 0.2 dl/g to 
0.7 dl/g in terms of reduced viscosity as measured in a chloroform solution at 30°C, Reduced viscosities less than 0.2 
dl/g deteriorate the mechanical strength of the composition, while those exceeding 0.7 dl/g lower the moldability. The 
polypnenylene ether resin ,n an amount less than 50 wt%can be replaced with a polystyrene resin. 
[0013] Examples cf the polystyrene resin (2b) include polymers containing at least 50 *r% of styrene such as pol- 
ystyrene, high-impact polystyrene, acry.onrtrile-styrene copolymer, ABS resin, and styrene- methyl methacrylate copol- 
ymer, and mixtures thereof. The polystyrene resin in an amount less tnan 50 wt% can te replaced with a polyphenyiene 
ether resin. 

[001 4] "he hydrogenatec bloc* cooolymer (3) usabe in the present invention comprises at least two polymer blocks 
mamiy compris.ng an aromatic vinyl hydrocarbon ccmpcunc unit and at least two nyd r ocenated polymer blocks S 
mam y comprising a butadiene monome r unit. As tne aromatic vinyl compound mencmer unit, at least one monomer 
unit is selected from styrene, alkyi styrenes sucr as a-nethyistyrene, p-methylstyrene ana p-terbary butyl styrene, 
pa. r amethcxy styrene ard vmyl naphthalene, of wmcn the styrene is oreferrea. The content of tne arcmatic vinyl com- 
pound monomer unit in tne block copolymer is at least 25 wr% but less than 80 wi. of which the content of at least 25 
wt% but less than 70 wt% is preferred, the content exceeding 45 wt% but less than 60 wt% is more preferred and the 
content exceeding 45 wt% but less than 50 wt% oemg particularly preferred. Contents less than 25 wt% deteriorate the 
balance oetjveen heat resistance ana tens;le elongation at breaK, while those of 80 wt% or greater deteriorate the bal- 
ance among aopearance c' the moioed article moidaoility, arc impact resistance The content of the ^roma^c vinyl 
compound monome r unit can De measured by a nuclear magnetic resonance (NIMR) acoaratus O' ultraviolet spectro- 
photometer CJW in oresent irve^tion the *erms "marly cotv's^c" *or examce. :.- the case c ; "ma.nlv comons ,r, c 
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methyl methacrylate and butyl methacrylate, cyciohexadiene and caorolactone. They may be copclymerized in any 
form sucn as random, alternate and tapered. A plurality of polymer blocks A may dtfer in composition cr molecular 
weight from one another. 

[001 5] In the present invention, the i ,2-bcnd content of the polymer block mainly comprising a butadiene monomer 
unit before hydrogenation is, on average, a: teas: 60 mol% but less than 99 mct%, with the content of at least 62 mol% 
but less than 99 mo!% being orefenrec and that of at least 70 mol% but less than 99 mo!% being more preferred. Con- 
tents less than 60 moi% deteriorate the balance among tensise elongation at breaK, appearance of the molded article 
and probability. The micro structure can oe measured by a nuclear magnetic resonance (NMR) apparatus. The term 
"ma. my comprising a butadiene monomer unit" means to include tne case where butaoiene has oeen ccpolymerized 
with ancther monomer ccpolymenzabie therewith oy ! v:ng anionic polymer :z3ti or. Examples cf the another monomer 
ccpo ymenzatle with butaoiene inc udes conjugated cienes sucn as ;scprene aromatic vinyl compound monomers, 
methacrylates such as methyl methacrylate anc butyl methacrylate, cycohexadiene and caprotactone. They may be 
ccooiymerzec in any form such as random, alternate and tapered. A pi jrattty of polymer bocks B may drffer m ccmpa- 
sition or molecular weight from one another 

[0016] The terms "mainly comprising" as used herein mean that the com esccnding monomer unit is contained in 
the poiymer block in an amount cf at least 50 mol%. preferably, at least 70 moi%. 

[001 7] The hydrogenated blcck copolymer of the present invention s obtaired by hydrogenation of at least 9C% of 
the olefmically unsaturated double cords in the unnyarcgenated colyner biocx B. Hydrogenation ratios iess than 90% 
cause a deterioration by heat or .ight, leacing to lowering in the thermoplast city. Tne unsaturated double bonds of the 
benzene ring of the aromatic vinyl corrpounc in the block A may be hydrogenated in an amount up to 20% based on 
the whoie aromatic vinyl compound. These hydrogenation ratios can be measured by a nuclear magnetic resonance 
(NMR) apparatus. 

[0018] The mettflow rate (MFR) of the hydrogeraied block copolymer determined in accordance wrth J!S K 7210 
under the conditions of a temperature of 220 ; C and a ,oad cf 5 Kg prefe r aoiy fails within a range of at least 0.02 g/10 
m.n but less than 300 g/10 min. with a range of at least 0.03 g/10 min out not greater than 2C0 g/10 min being more 
preferred and a range of at least 0.2 g/10 min but not greater than 160 g/10 mm being particularly preferred. Melt flow 
rates less than 0.2 g/10 min deteriorate the moldability of the composition, while those of 300 g/10 min or greater dete- 
riorate the tensile elongation at orea*. Those ousiae the above-described range are therefore not preferred. 
[0019] in the present invention, although the hydrogenated block copolymer can take any form such as linear, 
oranched. radial or comb-like form, it should comprise at least two polymer olccks mainly comprising an aromatic vinyl 
hycrocarbon compound monomer unit and at least two hydrogenated polymer blocks B mainly compnsing a butadiene 
monomer unit, in addition, the hydrogenated block copolymer cf tne present invention must have, as at least one termi- 
nal DiocK the polymer block 6 ^referred structures include A-B-A-E, B-A-B-A-B and (B-A-B) n -X (wherein n stands for 
an integer of 2 or greater and X represents the residue cf a coupling agent). When a random copolymer is formed at 
the boundary of each block, the random copolymer may have a taperec structure in which rts composition gradually 
changes 

[0020] In the hydrogenated blccK copolyme' of the present invention the ooi/mer block A mainly comprising an 
aromatic vinyl hydrccarbo" compound monomer unit preferacy has a molecular weigrrt of at least 13.000 but net 
greater than 50,000. wrtn a range of at least 15.C00 but net greater than 55,000 being more preferred and a range of at 
least 17,000 but not greater than 51,000 being particularly preferred. Molecular weights less than 13,000 deteriorate 
the balance between the appearance of the molded article and tensile elongation at break, while those exceeding 
cO.COO oetei lorate the moid ability. It is oreferred that at least one cf the hydrogenated polymer blocks, between two pol- 
ymer biocKs A, maimy comprising a butadiene monomer un;; has a molecular weight of at least 30,000 but not greats 
than B0. COO. with a range of at .east 23,000 Out ret greater than 70,000 beirg oreferred and a range of at least 40,000 
but not greater than S4.00C being particularly preferred. V.oiecuiar weicnts less tnan 30.000 deteriorate the oaJance 
between the apoearance cf the moiced articie anc tensne eiongation at creak, wr.ile those exceeding 80,000 deterio- 
rate the mciaaoiltty. 

[0021] The proportion of each cf the terminal polymer biOCk(s) B in the hydrogenated block copolymer is at least 
0.1 wt% but less than 9. 1 wt%. From the viewpoints of appearance of the molded article and tensile elongation at break, 
proportions of at least 0.3 wt% but not greater than 7.5 wt% are preferreo, with ratios exceeding 0.5 wt% but less than 
5 0 wt% oe ng more oreferred Proportions iess than 0 1 wt% deteriorate tne oalarce among appearance of the molded 
art;cle moidabiliry. and neat resistance, wmle those of 9 ■ wt% or greater deteriorate the balance among apoearance 
of tne molded article, moldabiirty. and tensile elongation at break. When the hyarogenatec block copolymer is in the 
n* examr'e the Droporr? n ~* ter^inai oo-yms r soc* B is at 'east C 1 wt% but less than 9 1 wt% 
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[0022] ~he present inventors have found tnat the hydrogenated olcck copolyme* of the present invention has excel- 
ent fluidity, wnich means excellent moldability. owing to the effects of a specific amount of the terminal polymer block 
B For the improvement ol the mechanical properties such as tensiie elongation at breaK and heat resistance, an 
increase m :ne molecular weight of the whole composition is considered as one measure, in this case, however, fluidity 
s cwereo. leading to a deterioration in mo daoiiity. The hyorogenated block copolyme' acceding to the present inven- 
tion is an epoch-making invention wmch does not cause a deterioration in the molcabuty, wmle improving the mechan- 
ics: p'ope'ties. 

[00231 The hydrcgenated biock copolymer of the present invention preferably nas a domain degradation tempera- 
ture fTcd^ of '50°C or higher, with 150 3 C or higner being more preferred and 170°C or higner being particularly pre- 
'errec Temperatures less than :50 3 C are not preferred, because they deteriorate the heat resistance of the 
cc~oositior The hydrogenatec blocK copolymer of the present invention composes polymer Oiocns A mainly compns- 
,ng a- arcuat e vinyl hydrocarbon compound unrt anc nycrogenatec coiymer blocks B mainly comprising a butadiene 
monomer unit. At temperatures not greater than tne glass transition point of the oolymer block A, the biocks eacn forms 
a acma:n and are unaer the slate of micro phase separation. The domain of the polymer olock A nas a g.ass transition 
temperature (Tg) at which meitmg starts and on the higher temperature side, there exists a domain degradation tem- 
perature :Tdd) which permits the polymer cnatn of the polymer blocK A, whicn has oeen melted and releasea from the 
restraint to start moving from the domain At Tg or Tdd, the hydrogenated blocK cooolymer softens. In general, it is 
regarcec that the moner tne thermally softening temperature, the better heat resistance. For example, when the poly- 

-T . * i. .-I. , T ,ni mn»r t>ic Tn haoc nnt nrpiiirnn a rhannfi influenced bv the molecular 

we.gnt wnen the polymer block A has a molecular weignt cf about : 3.C00 or greater. The Tg :s also free from the influ- 
ence of the oiock structure. Tdd. however, increases with a rise in the molecular weight. Finding this fact, the present 
inventors nave earned out an investigation oased on tne presumption that a composition which is reauired to have heat 
re^stance is improved largely in this" ore perry by raising Tdd. As a result, to their surprise, it has been found tnat sup- 
posing that the molecular weight of the ool/mer block A is the same, Tdd shows a drastic increase by the addition of a 
nyorocenated polymer blocx to the terminal of the hyorogenated block copolymer, whicn is a requirement of the hydro- 
genated block copolymer o ; the present invention, and tnat a composition added with the hydrogenated polymer block 
3 nas ;a r geiy improved heat resistance. ,n general, the fluidity (a measure for mcldacilrty) and softening temperature of 
tne hyorogenated block copolymer are not satisfied simultaneously. For example, by towering in the molecular weignt 
+ or fluidity" morovement, the softening temperature inevitably decreases. The hydrogenated biock copolymer having, at 
the termina thereof, a specific amount of the polymer biock B is, as described aoove, an epocn-makmg invention which 
permrts simultaneous improvement o* two contradictory properties. 

[0024] Tne hydrogenated blocK copolymer falling within the scooe of the present invention can be prepared by the 
process described, for examole, in J=-3-36-1S285, JP-B-43-14979 or JP-B-49-369S7. According to the above- 
descnoed process, an aromatc vmy, monomer and a butadiene monomer are block copclymerized in a hyarocanbon 
so vent by -smg an organic lithium compound as an anionic polymerization initiator and, as a vinylating agent, an ether 
ccmpound Such as diethyl ether, tetranvdrofuran, a tertiary amine such as tnethylamine or N,N,N',N'-tetramethylethyl- 
enectamine ano if necessary, a poiyfunctional compound such as epoxylated soybean oil, silicon tetrachloride, dimeth- 
ytcichiorcsnane, ethyl benzcate or phenyl oenzoate as a coupling agent. By the above-described process, a block 
cooolymer having a linear, branched or racial structure can be obtained. 

[0025] The hyorogenated block copolymer of the present invention can be obtained by the hydrogenatwn of the 
aJDove<jescrioeo block copolymer by a known process tor example, the process described in JP-B-42-87Q45. The 
nvdrogenated oicck cooolymer usab:e m the present invention may partially or whol'y contain that rnocrf ted by the addi- 
tion reaction with an unsaturated caooxy ; ic acia or derivative tnereof to have a functional group. It can be used tn com- 
bination with a hydrogenated bicck copolymer having a afferent composition, or an olefin base elastomer sucn as 
ethylene prooyiene rubOer 

[0026] The -esin compos.: cn c ; tr.e present invention can be acjusted according to the ratio cf each component oy 
an axoa-afus cro naniy employee tc tre -raxing of a hign-mciecular substance Examples cf such a kneade^ induce 
Banbury mixer, Labc Plasto M II. single-screw extruder and twin-screw extruder. Mixing under a molten state by an 
extruder is preferred from the viewpoints of the productivity and good kneading prooerties. 
- [0027] The resin composition i cf the present invention comprises (1 ) 20 to 80 parts by weight of a polypropylene 
resm. (2a) 2C to 8C carts by weignt af a poiypnenyiene ether resin, and (3) 1 to 40 parts by weignt of a hydrogenated 
D'ock copolymer Wnen tne amount of the polycrooytene resin ;s iess than 20 parts by weight, the resulting resm com- 
Dosition nas oetenoratec organic so.vem resistance. Wnen the amount exceeds 30 parts by wetgnt, on the ether nand. 
me resulting ^es;n composition has ceteno-ated neat -es;stance At amounts of the cclyprenylene etner resm less than 
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[0028] The resin composition 2 of the present invention comprises (1) 20 to 80 parts by weight of a polypropylene 
res.n, [2o] 20 to 80 oarts by weight of a oc.ystyrene resin, and (3) 1 to 40 parts by weight ol a hydrogenated block copol- 
ymer When the amount of the pclypropy.ene resin is less than 20 parts by weight, the resulting resin composition has 
oetericrated organic solvent resistance When the amount exceeds 80 parts by weight, on the ether hand, the resulting 
'esin composition nas cetenorated heat resistance. At amounts of the polystyrene r es«n less than 20 parts Dy weigM. 
me resulting resin ccmpcsit.on has deteriorated rigidity, while at amounts exceeding 80 parts Dy weight, the resulting 
'es.n composition has detenoratec organic solvent resistance Amounts of the hydrogenatec block copolymer less than 
1 sart by weight deteriorate the impact resistance ottne resin composition, wmle those exceeding S5 parts by weignt 
dete r * orate its rigidity. 

[0029] T o the composrton of the present invention, an inorganic filler, stabilizer, lubricant, colorant, silicone oil, 
(Lame retardant and/or the like can be added Examples of the inorganic filler include calcium carbonate, talc, magne- 
>um hydroxide, mica, barium sulfate, siiicic acid (white carbon), titanium cxtae and carbon black. Those of the stabilizer 
include n;r»dered phenol antioxidants, phosphorus base heat stabilizers, hindered amine base light stabilizers and ben- 
:ctriazoie base UV absonoers. Exampjes of the lubricant include steanc acic, stearates and metaJ sarts of stearic aad. 
[0030] The present invention will hereinafter be described n detail. It shcuid however be Dome in mind that the 
piesent invention is not limited by these examcles. 

E :< amPlES 

i l: Each component 

[1) Polypropylene res:n 

(0031] A propylene homcpolymer 'SSA510B" (MFR 0.5 g/10 minj produced by Nippon Polyolefin Co., Ltd. was 
employed 

(2a) Polyphenylene ether resin 

[0032] As a polyphenyiene ether resin, poly[2.6-dimethy1-1 .4-phenyiene) ether having a reduced viscosity of 0.^2 
dL'g m a chloroform solution a; 30°C was employed. 

(2b) Polystyrene restn 

[0033] As a polystyrene resin, "StyrcnesS" (polystyrene) and "Styror H8117" (high impact polystyrene), each pro- 
duced by Asani Chemical industry Cc , Ltd. were employed, 

{2j Hydrogenatec biock copolymer 

[0034] A sty rene -butadiene block copolymer was obtained by anionic biocK copolymerization of styrene and buta- 
diene m a solvent of eyecnexane by usfng n-outyi lithium as an initiator and tetrahydrofuran as a 1,2 -bond amount reg- 
ulator. As a couohng polymer, dimethyldichiorosiiane was used. Then, the resulting styrene-butadiene block cooclymer 
wa? hyd'ocenated under a hydrogen pressure cf 5 Kg/cm 2 and a temperature of 5C*C by using b!s(iy-cyc!opertadi- 
eny ititan'um dicnlcice ana n -butyl lithium as a hyarogenafcon cataiyst. The structure, molecular we;gnt, 1,2-ocna 
a^curt and hydrogenaticn ratio of the polymer were controlled by changing the amount or order of the monomer 
crargeo. the amount o* the catalyst, the amount cf the ' ,2-bond amount regulator ana polymerization temperature ar.c 
hvcocenation time respectively. The styrene content was measured by an ultraviolet spectrophotometer (UV) whiie 
t.ne i 2 -bond amount and rydrogenaticn ra'jc were measured using a nuclear magnetic resonance (NMR) apoaratus 
Peaaraec as a aomam aegradation tempe r a:ure (Tod) is the first peaK temperature available by the measurement of 
tan 6 unaer the conditions of a parallel plate, frequency of 5.2S rad/sec ana cooiing temperature cf 3°C/min from 250°C 
by using a mecnanicai spectrometer "RM38CC" manLrtadured by Rheometncs inc. 

[0035] The st r ucture and analysis data ct each samole are shown in Table 1 Measurement results of Tad of SEBSl 
and StrBSS are shown in FiG 1 
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Adjustment of resin compositions and measurement cf their physical properties 

[0036] Tne component (1 ), the component (2a) or (2b) t and the component (3) were dry blended at a ratio as shown 
in Table 2. The resulting mixture was kneaded under a mciten slate oy a twin-screw extruder set at 270°C (21 0 C C in the 
case of the component 2b), by which pellets were obtained. The resulting pellets were charged in an injection molder 
set a: 28C°C (21 0°C in the case of the component 2b), ^iowec by molding, by wricn a test piece for measurement was 
orepared. The measurement results of physical orccerties are shown in Tabie 2. 

[0037] Although the composition using SEBS4, whicn is shewn in Tabie 1 , was kneaded under a molten state and 
then injection molded, an unmolten substance was observed from each cf the molced anicles obtained using the com- 
ccnent (2a) and tne component (2b). tt was therefore impossible to evaluate us pnysicai oroperbes. 
[0038] The phys cal properties were measured as described below: 

MFB (a measure for mole ability): The melt flow rate was measured under the conations of 230*0 and a load of 5 
Kg. 

Flexural modulus (a measure tor rigidity): measured in accordance with ASTM D730. 

Thermal deformation temperatu r e (a measure for heat resistance): measured in accordance with ASTM D648 (load 
of 18.5 kgf/cm 2 ) 

Vicat softening point (a measure for heat resistance): measured in accordance wrth ASTM D1525. 
Izod impact strength (a measjre fcr impact strength): in accordance with ASTM C255. 
Tensile elongation at brean: in accordance wrth ASTM D&48. 

Appearance of molced article: A flat date of S.9 cm wide, 14.9 cm long and 2 mn thick was prepared by injection 
molding and the generation of flow marks was visually observed. The plate on whicn no flow mark was observed 
or some flow marks appeared but they provide no hindrance to the practical use was evaluated as O, while the 
plate on which many flow marks appeared so as to cause a hindrance to the practical use was evaluated as X. 



From Table 2. it is apparent that the resin compositions cf the present invention are ejcce.tent. 
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INDUSTR'AL AP^LICASILI^ 

[0039] The resin compositors according to the present invention are excel. em in rigidity, heat resistance and 
organic solvent resistance and at the sane urre. excellent ;n tr.e balance among the aopearance of their maided article, 
tensile eicngation at break and mcloafclity, sc that they are useful in the electronic and electric f ielcs, automobile fields 
and industrial material fields inducing battery container materials, food heat-resistant container materials and irner wall 
materials or a refrigerator. 

Claims 

1 . A hydrogenated block copolymer which comprises at least two polymer blocks A each mainly comprising an aro- 
matic vinyl hydrocarbon comoound monomer unit anc at least two hycrogenated colymer blocks B eacn mainly 
comprising a hydrogenated butadiene monomer unit, at least 90% of oiefmically unsaturated double bonds in the 
poiymer blocks mainly comprising a butaciene monomer unit cefore hycrogenation havng been hydrogenated, 

wherein at least one of the olock at the terminal of the hydrogenated block copolymer is the poiymer block E. 
w-erem the proportion of the terminal polymer blocks B in the hydrogenatec block copolymer is at least 0.1 
wt% but less than 9.1 wr%, 

wherein :he proportion of the aromaiic vinyi hyarcca'oon compound in tne nyarogenated oiock copolymer ts at 
least 25 wt% but less than 80 wt%, and 

'wherein the 1 2-bono content of the polymer blocks mainly comprising a butaciene moromer unit before hydro- 
genaton is. on average, at least 60 moi% but less than 99 mo!%. 

2. The hydrogenated block ccooiymer according to claim 1 , wherein the proportion of the aromatic vinyl hydrocarbon 
compound in the hydrogenatec block copolymer is at least 25 wt% but less than 70 wt%. 

3. The hydrogenated block copolymer according to ciaim 1 . having a domain degradation temperature (J 66) of 150°C 
or higher. 

4. The hydrogenated block ccpciyme' according to claim 1, wherein the proportion of the terminal polymer blocks B 
in the hydrogenated block copolymer exceeds 0.5 wt% but less than 5.0 wt%. 

5. A resin composition comprising the following components (1), (2a) and (3): 

(1 ) 20 to 80 parts by weignt of a polypropylene resin, 

(2a) 20 to 80 parts by weight of a polyphenylene ether resin, and 

(3) I to 40 parts by weight of the hydrogenated block copolymer as claimed in claim 1 . 

6. The resin composition according to claim 5, wherein, in the component (3), the proportion of the aromatic vinyl 
hyorocarbon compound in the hydrogenated block cooolymer is at least 25 wt% but less than 70 wt%. 

7. ^he r esm composition according to clam 5, wherer the component (3) a domain degradation temoerature 
Tod; of 150'C or higher 

8. Tne resin composition according to cia:rr 5, wherein, ir the component (3). the proportion of the termna. ociymer 
biocK 5 in the hycrogenated bloc* cocclymer exceeds 0 5 wt% but less :ha n 5.0 wt%. 

9. A res;n cornposrton comprising the following components (1 ), (2b) and (3) 

! 1 ) 20 to 80 Da r ts oy weight of a polypropylene resin, 
(2b) 20 to 80 parts by weight cf a do ystyrsne resm. and 

(3) 1 to 40 parts by weight of the nyarogenated block copolymer as ciaimed in claim 1 . 

10. res " corns os tic n accord ^c to cairn 9 ^ne'e-" - tne ccmDcne^ '3^ o:oocr-"on cf the arr-r v-n' 
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H-nn tr ,iaim 9 where.n in the component (3). the proportion of the terminal pciymer 
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